Cardiovascular system and musculoskeletal changes of the sportsmen with polymorphisms of col1a1 gene by Nekhanevych, O. et al.
 E O R G I A N
 EDICAL
EWS
ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ
Медицинские новости Грузии
cfmfhsdtkjc cfvtlbwbyj cbf[ktyb
No 9 (282) Сентябрь 2018ISSN 1512-0112




No 9 (282) 2018
ЕЖЕМЕСЯЧНЫЙ  НАУЧНЫЙ  ЖУРНАЛ
ТБИЛИСИ - НЬЮ-ЙОРК
Published in cooperation with and under the patronage 
of the Tbilisi State Medical University
Издается в сотрудничестве и под патронажем  
Тбилисского государственного медицинского университета
gamoicema Tbilisis saxelmwifo samedicino universitetTan 
TanamSromlobiTa da misi patrona;iT
GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting 
the science and art of medicine and the betterment of public health, published by the GMN Editorial 
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since 
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of 
experimental, theoretical and practical character; publishes original research, reviews, commentaries, 
editorials, essays, medical news, and correspondence in English and Russian. 
GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The 
full text content is available through EBSCO databases.
GMN: Медицинские новости Грузии - ежемесячный рецензируе мый научный журнал, 
издаётся Редакционной коллегией и Международной академией наук, образования, искусств и 
естествознания (IASEIA) США с 1994 года на русском и английском языках в целях поддержки 
медицинской науки и улучшения здравоохранения. В журнале публикуются оригинальные 
научные статьи в области медицины, биологии и фармации, статьи обзорного характера, 
научные сообщения, новости медицины и здравоохранения. 
Журнал  индексируется в MEDLINE, отражён в базе данных SCOPUS,  PubMed  и  ВИНИТИ  РАН. 
Полнотекстовые статьи журнала доступны через БД EBSCO.
GMN: Georgian Medical News – saqarTvelos samedicino siaxleni – aris yovelTviuri 
samecniero samedicino recenzirebadi Jurnali, gamoicema 1994  wlidan, warmoadgens 
saredaqcio kolegiisa da aSS-is mecnierebis, ganaTlebis, industriis, xelovnebisa 
da bunebismetyvelebis saerTaSoriso akademiis erTobliv gamocemas. GMN-Si rusul 
da inglisur enebze qveyndeba eqsperimentuli, Teoriuli da praqtikuli xasiaTis 
originaluri samecniero statiebi medicinis, biologiisa da farmaciis sferoSi, 
mimoxilviTi xasiaTis statiebi. 
Jurnali indeqsirebulia MEDLINE-is saerTaSoriso sistemaSi , asaxulia 
SCOPUS-is, PubMed-is da ВИНИТИ РАН-is monacemTa bazebSi. statiebis sruli teqsti 
xelmisawvdomia EBSCO-s monacemTa bazebidan.
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ
Ежемесячный совместный грузино-американский научный электронно-печатный журнал 
Агентства медицинской информации Ассоциации деловой прессы Грузии, 
Академии медицинских наук Грузии, Международной академии наук, индустрии, 
образования и искусств США.








Зураб Вадачкориа - председатель Научно-редакционного совета
Михаил Бахмутский (США), Александр Геннинг (Германия), Амиран Гамкрелидзе (Грузия), 
Константин Кипиани (Грузия), Георгий Камкамидзе (Грузия), 
Паата Куртанидзе (Грузия), Вахтанг Масхулия (Грузия), Тамара Микаберидзе (Грузия), 
Тенгиз Ризнис (США), Реваз Сепиашвили (Грузия), Дэвид Элуа (США)  
НАУЧНО-РЕДАКЦИОННАЯ КОЛЛЕГИЯ
Лаури Манагадзе - председатель Научно-редакционной коллегии
Архимандрит Адам - Вахтанг Ахаладзе, Амиран Антадзе, Нелли Антелава, Тенгиз Асатиани,
Гия Берадзе, Рима Бериашвили, Лео Бокерия, Отар Герзмава, Елене Гиоргадзе, Лиана Гогиашвили, 
Нодар Гогебашвили, Николай Гонгадзе, Лия Дваладзе, Манана Жвания, Ирина Квачадзе, 
Нана Квирквелия, Зураб Кеванишвили, Гурам Кикнадзе, Палико Кинтраиа, Теймураз Лежава, 
Джанлуиджи Мелотти, Караман Пагава, Мамука Пирцхалаишвили, Анна Рехвиашвили,
Рамаз Хецуриани, Рудольф Хохенфеллнер, Кахабер Челидзе, 
Тинатин Чиковани, Арчил Чхотуа, Рамаз Шенгелия
Website:
www.geomednews.org
The International Academy of Sciences, Education, Industry & Arts. P.O.Box 390177, 
Mountain View, CA, 94039-0177, USA. Tel/Fax: (650) 967-4733
Версия: печатная. Цена: свободная. 
Условия подписки: подписка принимается на 6 и 12 месяцев. 
По вопросам подписки обращаться по тел.: 293 66 78.
Контактный адрес: Грузия, 0177, Тбилиси, ул. Асатиани 7,  III этаж, комната 313
тел.: 995(32) 254 24 91,  995(32) 222 54 18,  995(32) 253 70 58
 Fax: +995(32) 253 70 58, e-mail: ninomikaber@hotmail.com; nikopir@dgmholding.com
По вопросам размещения рекламы обращаться по тел.: 5(99) 97 95 93
    © 2001. Ассоциация деловой прессы Грузии
    © 2001. The International Academy of Sciences,  
       Education, Industry & Arts (USA)
GEORGIAN MEDICAL NEWS
Monthly Georgia-US joint scientific journal published both in electronic and paper 
formats of the Agency of Medical Information of the Georgian Association of Business 
Press; Georgian Academy of Medical Sciences; International Academy of Sciences, Educa-
tion, Industry and Arts (USA).








Zurab Vadachkoria - Head of Editorial council
Michael Bakhmutsky (USA), Alexander Gënning (Germany), 
Amiran Gamkrelidze (Georgia), David Elua (USA), Konstantin Kipiani (Georgia), 
Giorgi Kamkamidze (Georgia), Paata Kurtanidze (Georgia), 
Vakhtang Maskhulia (Georgia), Tamara Mikaberidze (Georgia), Tengiz Riznis (USA), 
Revaz Sepiashvili (Georgia)
SCIENTIFIC EDITORIAL BOARD
Lauri Managadze - Head of Editorial board 
Archimandrite Adam - Vakhtang Akhaladze, Amiran Antadze, Nelly Antelava, 
Tengiz Asatiani, Gia Beradze, Rima Beriashvili, Leo Bokeria, Kakhaber Chelidze, 
Tinatin Chikovani, Archil Chkhotua, Lia Dvaladze, Otar Gerzmava, Elene Giorgadze,
Liana Gogiashvili, Nodar Gogebashvili, Nicholas Gongadze, Rudolf Hohenfellner, 
Zurab Kevanishvili, Ramaz Khetsuriani, Guram Kiknadze, Paliko Kintraia, 
Irina Kvachadze, Nana Kvirkvelia, Teymuraz Lezhava, Gianluigi Melotti, 
Kharaman Pagava, Mamuka Pirtskhalaishvili, Anna Rekhviashvili, 
Ramaz Shengelia, Manana Zhvania
CONTACT ADDRESS IN TBILISI
GMN Editorial Board
7 Asatiani Street, 3th Floor
Tbilisi, Georgia 0177
Phone: 995 (32) 254-24-91
       995 (32) 222-54-18
       995 (32) 253-70-58
Fax: 995 (32) 253-70-58
CONTACT ADDRESS IN NEW YORK
NINITEX INTERNATIONAL, INC.
3 PINE DRIVE SOUTH
ROSLYN, NY 11576 U.S.A.




При направлении статьи в редакцию необходимо соблюдать следующие правила:
 1. Статья должна быть представлена в двух экземплярах, на русском или английском язы-
ках, напечатанная через полтора интервала на одной стороне стандартного листа с шириной 
левого поля в три сантиметра.  Используемый компьютерный шрифт для текста на русском и 
английском языках - Times New Roman (Кириллица), для текста на грузинском языке следует 
использовать AcadNusx. Размер шрифта - 12. К рукописи, напечатанной на компьютере, должен 
быть приложен CD со статьей. 
 2. Размер статьи должен быть не менее десяти и не более двадцати страниц машинописи, 
включая указатель литературы и резюме на английском, русском и грузинском языках.
 3. В статье должны быть освещены актуальность данного материала, методы и результаты 
исследования и их обсуждение.
 При представлении в печать научных экспериментальных работ авторы должны указывать 
вид и количество экспериментальных животных, применявшиеся методы обезболивания и 
усыпления (в ходе острых опытов).
 4. К статье должны быть приложены краткое (на полстраницы) резюме на английском, 
русском и грузинском языках (включающее следующие разделы: цель исследования, материал и 
методы, результаты и заключение) и список ключевых слов (key words).
 5.  Таблицы необходимо представлять в печатной форме. Фотокопии не принимаются.  Все 
цифровые, итоговые и процентные данные в таблицах должны соответствовать таковым в 
тексте статьи. Таблицы и графики должны быть озаглавлены.
 6. Фотографии должны быть контрастными,  фотокопии с рентгенограмм - в позитивном 
изображении. Рисунки, чертежи и диаграммы следует озаглавить, пронумеровать и вставить в 
соответствующее место текста в tiff формате. 
 В подписях к микрофотографиям следует указывать степень увеличения через окуляр или 
объектив и метод окраски или импрегнации срезов.
 7. Фамилии отечественных авторов приводятся в оригинальной транскрипции.
 8. При оформлении и направлении  статей  в  журнал  МНГ просим авторов соблюдать 
правила, изложенные в «Единых   требованиях  к рукописям, представляемым в биомедицинские 
журналы», принятых Международным комитетом редакторов  медицинских   журналов - 
http://www.spinesurgery.ru/files/publish.pdf и http://www.nlm.nih.gov/bsd/uniform_requirements.html
В конце каждой оригинальной статьи приводится библиографический список. В список литера-
туры включаются все материалы, на которые имеются ссылки в тексте.  Список составляется в 
алфавитном порядке и нумеруется. Литературный источник приводится на языке оригинала. В 
списке литературы сначала приводятся работы, написанные знаками  грузинского алфавита, затем 
кириллицей и латиницей. Ссылки на цитируемые работы в тексте статьи даются в квадратных 
скобках в виде номера, соответствующего номеру данной работы в списке литературы. Большин-
ство цитированных источников должны быть за последние 5-7 лет.
 9. Для получения права на публикацию статья должна иметь от руководителя работы 
или учреждения визу и сопроводительное отношение, написанные или напечатанные на бланке 
и заверенные подписью и печатью.
 10. В конце статьи должны быть подписи всех авторов, полностью приведены их 
фамилии, имена и отчества, указаны служебный и домашний номера телефонов и адреса или 
иные координаты.  Количество авторов (соавторов) не должно превышать пяти человек.
 11. Редакция оставляет за собой право сокращать и исправлять статьи. Корректура авторам 
не высылается, вся работа и сверка проводится по авторскому оригиналу.
 12. Недопустимо направление в редакцию работ, представленных к печати в иных 
издательствах или опубликованных в других изданиях.
 При нарушении указанных правил статьи не рассматриваются.
REQUIREMENTS
Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
 1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing 
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian 
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.
 2. Size of the article, including index and resume in English, Russian and Georgian languages must 
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.
 3. Submitted material must include a coverage of a topical subject, research methods, results, 
and review.
 Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.
 4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the 
following sections: aim of study, material and methods, results and conclusions) and a list of key words. 
 5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied 
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the 
articles. Tables and graphs must be headed.
 6. Photographs are required to be contrasted and must be submitted with doubles. Please number 
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and 
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or 
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.
 Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In 
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power, 
method of coloring or impregnation of the microscopic sections (preparations).
 7. Please indicate last names, first and middle initials of the native authors, present names and initials 
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding 
number under which the author is listed in the reference materials.
 8.  Please follow guidance offered to authors by The International Committee of Medical Journal 
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html 
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end 
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers 
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The 
bibliographic description is given in the language of publication (citations in Georgian script are followed 
by Cyrillic and Latin).
 9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or 
typed on a special signed form, certified by a stamp or a seal.
 10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full 
names, office and home phone numbers and addresses or other non-office locations where the authors could be 
reached.  The number of the authors (co-authors) must not exceed the limit of 5 people.
 11. Editorial Staff reserves the rights to cut down in size and correct the articles.  Proof-sheets are 
not sent out to the authors. The entire editorial and collation work is performed according to the author’s 
original text.
 12. Sending in the works that have already been assigned to the press by other Editorial Staffs or 
have been printed by other publishers is not permissible.
Articles that Fail to Meet the Aforementioned 
Requirements are not Assigned to be Reviewed.
avtorTa sayuradRebod!
redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:
 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.
aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Catarda p rospeqtuli, kohortuli kvleva Saqri-
ani diabeti tipi 2-iT (Sdt2) pacientebSi, romlebic 
mkurnalobdnen diabetis, endokrinuli da kardio-
pulmonuri daavadebebis centrSi ,,diakori’’. ob-
struqciuli Zilis apnoes (oZa) skriningisTvis 
gamoyenebuli iyo Epworth Sleepiness Scale. pacientebs, 
romlebic kiTxvariT agvrovebdnen 11 qulas da 
mets, saboloo diagnozis dadgenis mizniT utarde-
bodaT Ramis laboratoriuli polosomnografi-
uli kvleva. Sedwavlilia samedicino anamnezi, 
demografiuli da anTropometruli monacemebi, 
laboratoriuli (sisxlis saerTo analizi, bioqim-
ia, imunologia, Sardis saerTo analizi da Sardis 
albuminis gansazRvra) da instrumentuli (fundus-
kopia da polisomnografia) kvlevebis Sedegebi. 
232 paciantidan 54-s (23.27%) daudginda oZa-s 
diagnozi, maT Soris 12-s (22.22%) gamouvlinda di-
abeturi retinopaTia mikroalbuminuriasTan er-
Tad, 19-s (35.19%) - diabeturi retinopaTia Tirk-
mlis qronikul daavadebasTan erTad. Tirkmlis 
qronikuli daavadeba, aseve rogorc diabeturi 
retinopaTiisa da Tirkmlis qronikuli da-
avadebis Tanxvedra sarwmunod maRali iyo mZime 
oZa-s mqone pirebSi, vidre saSualo simZimisa 
da msubuqi oZa-s pirebSi. kvlevis Sedegebidan 
gamomdinare avtorebs gamotanili aqvT davsakva, 
rom aucilebelia yvela Sdt2-is mqone pacients 
Cautardes skriningi oZa-ze, radgan aRniSnu-
li daavadeba asocirebulia mikroangiopaTiis 
maRal prevalentobasTan.
CARDIOVASCULAR SYSTEM AND MUSCULOSKELETAL CHANGES 
OF THE SPORTSMEN WITH POLYMORPHISMS OF COL1A1 GENE
Nekhanevych О., Zhyliuk V., Logvinenko V., Onul N., Khomiak O.
State Establishment „Dnipropetrovsk Medical Academy of Health Ministry of Ukraine”, Ukraine
One of the anionic proteins of connective tissue (CT) ter-
ritorial matrix is collagen. The abnormality of its synthesis, 
transformation and deterioration follows most of CT dysplasia 
(CTD) [3]. 28 types of collagen [21], differing according to the 
molecular organization, organic and tissue material, are differen-
tiated. Type I collagen which occurs in most kinds of CT is one 
of the most spread. Type I collagen major feature consists in the 
counteraction to the CT strain. 
The most significant role in formation of Type I collagen ge-
netic pathology plays COLIA1gene located in 17q21.33 chro-
mosome. It codes protein alpha 1 that forms the basis of Type 
I collagen helical structure [10]. Of course, polymorphisms of 
COL1A1gene encounters in 1245 position, that is responsible 
for the transcriptional factor Sp1 interference, and involves sin-
gle nucleotide replacement of guanine (G) for thymine (T). It 
leads to the rising of the transcriptional factor Sp1strength and 
increasing of protein alpha 1 amount as a result Type I collagen 
characteristics change. 
The influence of such polymorphisms on the fall of the bone 
mineral density is the most explored [9, 10, 20]. There are some 
facts that polymorphisms of COL1A1gene (rs 1800012 TT) is a 
genetic marker in recent times. It is associated with such mus-
culoskeletal disorders of sportsmen as ligament ruptures, joint 
dislocations, tendinapathy [17,18]. Also this polymorphisms is 
connected with the development of the other CTD signs which 
are inguinal hernia [19], pelvic organ prolapse [12] together 
with the major vessels dysplasia [7].  
Consequently, the investigation of the extension and associa-
tion of COL1A1gene polymorphisms with CTD signs among 
sportsmen offers the opportunity for the doctors in sport medi-
cine to run differential diagnostics of CTD clinical forms to-
wards the prevention of complications during the training ex-
ercise stress.
People with CTD signs attract the particular attention of the 
experts when they decide on the access to the physical exertion. 
CTD is genetic abnormality of connective tissue, combined into 
syndromes and phenotypes on basis of external and/or viscero-
genic signs similarity. It is characterized with genetic inhomoge-
neity and multiplicity of clinical presentations from the innocent 
subclinical forms to the development of multisystem pathology 
following progredient progression [3]. In certain cases, such 
as valve prolapse and atypically located cords of ventricle of 
heart, sportsmen have eligibility doing sport [5, 14]. Moreover, 
some kinds of sport select people that have different CTD phe-
notype manifestations intentionally (high body height and arm 
span increase are useful for rowing, volleyball, basketball; an 
asthenic type and joints’ hypermobility are for modern rhythmic 
gymnastics, synchronized swimming) [5, 13]. There is no data 
concerning polymorphisms of COL1A1gene extension among 
the sportsmen, its connection with such CTD signs as joints’ 
hypermobility, postural disorder, back bone deflection, chest 
distortion, valve prolapse, atypically located cords of ventricle 
of heart, dilatation of arterial vessels in the available literature. 
The purpose of the study is an identification of the extension 
and impact of polymorphism of COL1A1 gene on cardiovascu-
lar system and musculoskeletal state of athletes. 
Material and methods. In order to support the objectives 85 
people in the ages from 9 to 32 were examined. The average 
age was 23.2±4.3 years, 33 of them were men (38.8%) and 52 
were women (61.2%). According to the sport specialization 20 
of them were representatives of team sports such as volleyball, 
football (23.5%) and 25 were from cyclic (swimming) sports 
(29.4%). Also 40 people of the given age but without any sport 
qualification (47.1%) were included. 
With the help of anthropometry and somatoscopy CT sys-
temic utilization (CTSU) was identified into dysplastic process 
which means that body mass index (BMI) was rated, dolicho-
stenomelia signs were identified by the billing of the hand, 
foot length and arm span equilibration to the body height as 
well as the correlation of the superior body segment with the 
inferior one [3]. Joints hypermobility was evaluated with the 





istence of back bone deflection, chest, skull, limbs distortion, 
striate atrophy, hernia, vessel pigmentation, skin expansion 
were estimated as well [3].
In the rest position electrocardiographic and echocardio-
graphic (EchoCG) examinations were done routinely [4, 
11]. We used 2-4 MHz phase transducer in 2D, M-, colour, 
pulse-wave, constant-wave and tissue Doppler modes. The 
dimensions and volumes of the heart chambers were mea-
sured according to the recommendations of the American 
Society of Echocardiography [11]. Left ventricular diastolic 
function was assessed by transmitral flow values at the pulse-
wave Doppler study and rate of movement of the mitral valve 
fibrous ring in the lateral part with Doppler visualization ac-
cording to the recommendations of the European association 
of echocardiography [15]. The filter was set to exclude high 
frequency signals and the Nyquist limit was adjusted to a range 
of 15 20 cm/s. Gain and sample volume were minimised to al-
low for a clear tissue signal with minimal background noise. 
Indicators of maximum early diastolic speed of (E) were mea-
sured from the apical four-chamber view with a 1-3 mm sample 
volume from the septal corner of the mitral annulus. We mea-
sured indicators of the maximum speed (cm/s) of early diastolic 
(E) and late diastolic mitral valve streams (A), maximum speed 
(cm/s) of early diastolic and late diastolic mitral annulus veloc-
ity (e’ and a’ respectively), early diastolic inflow acceleration 
time (AT, ms) and deceleration time (DT, ms) and calculated the 
following ratios: E/A, e’/a’, E/e’ and DT/AT.
Every sportsmen was examined with EchoCG using Philips 
HDI 5000 device (made in the USA, 2004). 2-4 MHz phased 
array transducer in 2D, M, Color, pulse-waved and constant-
waved D modes was utilized. Based on the results of anthro-
pometry and EchoCG 24 people with CTD signs were selected 
(main group). The control set involved 61 people without speci-
fied features. 
Blood sampling of the patients was occurred in fasting state 
between 10 am and 1 pm from the basilic vein; the obtained 
samples were kept at a temperature of 20 degrees below zero. 
Polymorphisms of COL1A1gene analysis included DNA purifi-
cation guided by the sorption purification with the help of panel 
Sorb-Am from AmpliSense (Russia); amplification (polymerase 
chain reaction (PCR) on the thermo cycler Rotor-Gene 6000 
from “Corbett Research” (Australia) with the specific primers 
for polymorphisms rs1800012 (+1245G/T (S/s) of COL1A-
1gene by the next procedure: after the preliminary DNA de-
naturation (5 min at a temperature of 98 degrees) 35 cycles of 
amplification were occurred in the next conditions: denaturation 
at a temperature of 96 degrees for 30 sec., DNA hybridization 
with primers and sequence synthesis, complementary template 
DNA at a temperature of 68 degrees for 20 sec., the final stage 
of synthesis was occurred at a temperature of 72 degrees for 10 
min.. To identify the alleles of COL1A1gene DNA hydrolysis 
was occurred with restriction ferments (DNA splitting was done 
in accordance with the algorithm provided by the producer of 
endonuclease Bsel 1 (LLP “SybEnzim”, Russia); electrophore-
sis in 8% polyacrylamide gel and imaging of restriction results 
(it was detected the fragments with quantity 108 p.o. that cor-
responded to T allele and quantity 85 p.o. for G allele). 
The statistical processing of the obtained results was occurred 
with help of the license application software program pack STA-
TISTICA (6.1, serial number AGAR909E415822A) [6]. The 
distribution type indices were analyzed with W-criterion by 
Shapiro Wilk. The accuracy of distinctions between the indices 
including the distribution type was identified with T- criterion by 
Student and U-criterion by Mann Whitney. To decide the impact 
of the studying factors on the examined groups, ANOVA analy-
sis of variance was used. Statistical significance threshold level 
of the obtained results was taken p˂0.05. The results are shown 
in the form of M±SD.
The work was done in respect of the commission of medical 
ethics regulations, geared towards the instructions of Conven-
tion of the Council of Europe “About protection of human rights 
and dignity in terms of biomedicine” (1997) and World Medical 
Association’s Declaration of Helsinki (2008).
Results and their discussion. Three genotypes which are 
GG, GT and TT were identified while DNA analyzing, where 
“unfavorable” T allele corresponded with the absence of restric-
tion site for endonuclease Bsel 1. It proves the existence of mu-
tation in COL1A1gene [2]. 
The analysis of distribution of genotype frequency and CO-
L1A1gene alleles due to polymorphisms rs 1800012 (+1245G/T, 
(S/s) in the samplings let to identify the increase of GG and TT 
genotypes as well as T allele among the people of the main 
group (p˂0.05, χ2=7,96). The expansion of alleles and COL1A-
1gene genotypes is presented in Table 1.
To identify the disparity in groups, differentiated by geno-
types, the one-way analysis of variance was occurred. Polymor-
phisms of COL1A1 gene rs 1800012 was selected in capacity of 
the group factor but the dependent factors were CTD external 
symptoms (Table 2). 
As it is seen from the data of table 2, people with genotype 
TT of polymorphisms rs 1800012 fundamentally differ in the 
musculoskeletal state that displays totally in CTSU point in-
crease. One-way analysis of variance was occurred to evaluate 
the impact of some alleles of this polymorphisms on the muscu-
loskeletal state. The existence of G or T allele of polymorphisms 
of COL1A1 gene rs 1800012 was selected in capacity of the 
group factor but the dependent factors were CT dysplasia exter-
nal symptoms (Table 3).
Table 1. The expansion of alleles and COL1A1gene genotypes due to polymorphisms rs 1800012
Groups GG genotype GT genotype ТТ genotype G allele Т allele
In general (n=85) 25 (29.4%) 57 (67.1%) 3 (3.5%) 82 (96.5%) 60 (70.6%)
Men (n=34) 10 (29.4%) 23 (67.7%) 1 (2.9%) 33 (97.1%) 24 (70.6%)
Women (n=51) 15 (29.4%) 34 (66.7%) 2 (3.9%) 49 (96.1%) 36 (70.6%)
Sportsmen (n=45) 11 (24.4%) 33 (73.3%) 1 (2.2%) 44 (97.8%) 34 (75.6%)
Non-sportsmen (n=40) 14 (35.0%) 24 (60.0%) 2 (5.0%) 38 (95.0%) 26 (65.0%)
Main group* (n=24) 6 (25.0%) 15 (62.5%) 3 (12.5%) 21 (87.5%) 18 (75.5%)
Control group (n=61) 19 (31.2%) 42 (68.9%) 0 61 (100.0%) 42 (68.9%)
*- р<0.05
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The evaluation of morphometric and cardiohemodynamic pa-
rameters in the rest position showed that CT skeleton abnormal-
ity among people with TT genotype led to the increase of bulbar 
aorta diameter, end-systolic dimension of heart as well as the 
deviation of parameters that characterize diastolic heart function 
(p˂0.05, Table 4). 
Study results of polymorphisms of COL1A1gene rs 1800012 
expansion showed critical extension (67.1%) of  heterozygous 
gene GT in the selected for analysis population  however het-
erozygous gene TT is found only with frequency of 3.5%. The 
rate of T allele in our study is 60% that has no statistic differ-
ence with the same allele expansion among European popula-
tion (p˂0.05). 
Associated trait of genotype TT involves dolichostenomelia, 
joints’ hypermobility, frequency increase of back bone deflec-
tion and as a result rising CT exhaustion level in dysplastic 
process that is corresponded with abnormality of CT skeleton 
qualitative composition among people with polymorphisms of 
COL1A1gene rs 1800012. This data explains more frequent 
traumas of tendon-ligament set among the sportsmen with this 
kind of mutation, which are described in some foreign publi-
cations [6, 7]. However these can be found some single works 
that are at variance with our data about the impact of polymor-
phisms, selected for the analysis, on dysplastic presentations [1]. 
That is why it is necessary to continue studying and detailing of 
the problem. 
Functionary unfavorable genotype TT leads to the changes in 
heart morphology and major vessels that is proved with the data 
of international studies [7]. 
Impairment in myocardial relaxation during diastole in 
those athletes is the earliest symptom of physical strain of 
the cardiovascular system as have been shown in previous 
publication [16]. The myocardium relaxation process deflec-
tion among the patients with TT genotype at the ratio of the 
incident diastolic flow’s max speed on the mitral valve to the 
fibrous ring movement of the mitral valve points at the ne-
cessity of this polymorphisms including, while planning of 
training load. 
Table 2. Impact of polymorphisms COL1A1gene rs 1800012 on the gradations 






Arm length/body height, units 0.42±0.01 0.44±0.01 0.45±0,02*
Brush length/body height, units. 0.108±0.003 0.108±0.004 0.124±0.004*
Reach of the arms/body height, units. 1.02±0.03 1.02±0.03 1.07±0.03*
Hypermobility of Joints, balls 5.13±1.18 5.15±1.04 6.67±1.41*
Skin elasticity, cm 1.50±0.20 1.75±0.31 1.85±0.35*
Skin thickness, mm 1.25±0.27 1.21±0.25 1.50±0.31*
CTSU, balls 4.25±1.59 4.13±1.13 6.50±2.42*
*- р<0.05
Table 3. Impact of G and T alleles of polymorphisms of COL1A1gene rs 1800012 
on connective tissue dysplasia external symptoms development in the experimental groups, (M±SD)
Variable









Arm length/body height, units 0.43±0.01* 0.45±0.02 0.44±0.02 0.44±0.02
Brush length/body height, units. 0.11±0.01* 0.12±0.01 0.11±0.01 0.11±0.01
Reach of the arms/body height, units. 1,02±0.03* 1.07±0.03 1.03±0.03 1.02±0.03
Hypermobility of Joints, balls 5.14±1.20* 6.67±1.41 5.24±1.37 5.14±1.27
CTSU, balls 4.16±1.59* 6.50±2.42 4.26±1.61 4.25±1.49
*- р<0.05
Table 4. Impact of polymorphisms of COLIA1gene rs 1800012 on cardiohemodynamic parameters 






Bulbar aorta diameter, cm 2.72±0.21 2.77±0.24 3.03±0.37*
Maximum speed of early diastolic (E) mitral valve streams, cm/s. 85.3±11.1 90.3±15.7 75.2±9.0
Left ventricle diastolic diameter, cm 4.53±0.27 4.81±0.54 5.00±0.57*
Left ventricle systolic diameter, cm 2.84±0.21 2.96±0.44 3.05±0.47
Ejection fraction of left ventricle, % 66.4±2.8 68.6±5.9 70.2±6.1
Maximum speed of early diastolic (E) mitral valve streams/early 







1. The study results of polymorphisms of COL1A1gene 
rs 1800012 expansion pointed at the critical extension of hetero-
zygous gene GT in the selected for analysis population however 
heterozygous gene TT is found only with frequency of 3.5%.
2. Associated trait of genotype TT of polymorphisms of CO-
L1A1gene rs 1800012 involves dolichostenomelia, joints’ hy-
permobility, frequency increase of back bone deflection and as 
a result rising CT exhaustion level in dysplastic process that is 
corresponded with abnormality of CT skeleton qualitative com-
position.
3. Functionary unfavorable genotype TT leads to the changes 
in heart morphology, major vessels and myocardium relaxation 
process deflection.
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SUMMARY 
CARDIOVASCULAR SYSTEM AND MUSCULOSKEL-
ETAL CHANGES OF THE SPORTSMEN WITH POLY-
MORPHISMS OF COL1A1 GENE
Nekhanevych О., Zhyliuk V., Logvinenko V., Onul N., 
Khomiak O.
State Establishment „Dnipropetrovsk Medical Academy of 
Health Ministry of Ukraine”, Ukraine
The purpose of the study of the study is an identification of 
the extension and impact of polymorphism of COL1A1 gene 
on cardiovascular system and musculoskeletal state of athletes. 
85 people in the ages from 9 to 32 (the average age was 
23.2±4.3 years) with polymorphisms rs 1800012 of COL1A1 
gene were examined during this investigation. With the help of 
anthropometry and somatoscopy skeletal abnormalities were es-
tablished. To cardiohemodynamic investigation was used echo-
cardiography. Polymorphisms of COL1A1 gene analysis was 
done by polymerase chain reaction method.
The study results of polymorphism of COL1A1gene rs 
1800012 expansion pointed at the critical extension of hetero-
zygous gene GT in the selected for analysis population however 
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heterozygous gene TT is found only with frequency of 3.5%. 
Associated trait of genotype TT of polymorphisms of COL1A-
1gene rs 1800012 involves dolichostenomelia, joints’ hypermo-
bility, frequency increase of back bone deflection and as a result 
rising CT exhaustion level in dysplastic process that is corre-
sponded with abnormality of CT skeleton qualitative composi-
tion. Functionary unfavorable genotype TT leads to the changes 
in heart morphology, major vessels and myocardium relaxation 
process deflection.
Keywords: polymorphism, gene COL1A1, sportsmen, heart, 
skeleton. 
РЕЗЮМЕ 
ИЗМЕНЕНИЯ В СЕРДЕЧНО-СОСУДИСТОЙ СИ-
СТЕМЕ И ОПОРНО-ДВИГАТЕЛЬНОМ АППАРАТЕ 
У СПОРТСМЕНОВ С ПОЛИМОРФИЗМОМ ГЕНА 
COL1A1 
Неханевич О.Б., Жилюк В.И., Логвиненко В.В., 
Онул Н.М., Хомяк Е.В. 
Государственное  учереждеие «Днепропетровская меди-
цинская академия МЗ Украины», Украина
Целью исследования явилось определение влияния поли-
морфизма гена COL1A1 на состояние сердечно-сосудистой 
системы и опорно-двигательного аппарата у спортсменов. 
Обследованы 85 спортсменов в возрасте от 9 до 32 лет 
(средний возраст составил 23,2±4,3), которые занимались 
игровыми и циклическими видами спорта. Изменения в опор-
но-двигательном аппарате у спортсменов определяли с помо-
щью антропометрии и соматоскопии, для оценки кардиогемодина-
мических сдвигов применяли эходопплеркардиогрфическое 
обследование, полиморфизм гена COL1A1 определяли мето-
дом полимеразной цепной реакции. 
Результаты исследования полиморфизма rs1800012 гена 
COL1A1 показали значительную распространенность сре-
ди исследуемых спортсменов гетерозиготного варианта GT, 
который встречался с частотой 67,1%, при этом гомозигот-
ный вариант гена – ТТ установлен в 3,5%. Фенотипически 
генотип ТТ полиморфизма rs1800012 гена COL1A1 про-
являлся в долихостеномелии, гипермобильности суставов, 
увеличении частоты деформаций позвоночника и эластич-
ности кожи, уменьшении толщины кожи и, как следствие, в 
увеличении общего показателя вовлечения соединительной 
ткани в диспластический процесс, что связано с нарушени-
ем качественного состава соединительнотканного каркаса. 
Функционально неблагоприятный генотип ТТ приводит к 
изменениям морфологии сердца и крупных сосудов и от-
клонениям в процессах релаксации миокарда. 
reziume
cvlilebebi gul-sisxlZarRvTa sistemasa da 
sayrden-mamoZravebel aparatSi sportsmenebSi 
geni COL1A1-is polimorfizmiT




kvlevis mizans warmoadgenda geni COL1A1-is 
polimorfizmis gavlenis Sefaseba  gul-sisx-
lZarRvTa sistemisa da sayrden-mamoZravebel 
aparatis mdgomareobaze sportsmenebSi. gamokv-
leulia 9-32 wlis asakis 85 sportsmeni (saSu-
alo asaki - 23,2±4,3 w. ), romlebic dakavebuli 
iyvnen sportis saTamaSo da cikluri saxeobe-
biT. sportsmenebSi sayrden-mamoZravebeli apara-
tis cvlilebebi ganisazRvra anTropometriis da 
somatoskopiis gamoyenebiT, kardiohemodinamikuri 
Zvrebi Sefasda eqodoplerkardiografiiT, geni 
COL1A1-is  polimorfizmi  - jaWvur-polimeruli 
reaqciis meTodiT.
geni COL1A1-is rs1800012 polimorfizmis kvlevis 
Sedegebma aCvena heterozigoturi variant GT-is 
mniSvnelovani gavrceleba gamokvleul sports-
menTa Soris sixSiriT 67,1%; amasTan, genis ho-
mozigoturi varianti  TT dadgenilia  3,5%-Si. feno-
tipiurad genotip TT-s geni COL1A1-is rs1800012 
polimorfizmi gamovlinda doliqostenomeliis, 
saxsrebis hipermobilobis, xerxemlis da kanis 
elastikurobis deformaciebis sixSiris zrdiT, 
kanis sisqis SemcirebiT da, rogorc amis Sedegi 
– displaziur procesebSi SemaerTebeli qsovi-
lis CarTvis saerTo maCveneblis momatebiT, rac 
dakavSirebulia SemaerTebelqsovilovani karka-
sis xarisxobrivi Semadgenlobis darRvevasTan. 
funqciurad arakeTilsaimedo genotipi TT iwvevs 
gulisa da msxvili sisxlZarRvebis morfolo-
giis cvlilebebs da darRvevebs miokardiumis re-
laqsaciis procesebSi.
РОЛЬ МЕЛАТОНИНА В ПАТОГЕНЕЗЕ РОЗАЦЕА У ЖЕНЩИН В ПЕРИМЕНОПАУЗНОМ ПЕРИОДЕ
Цискаришвили Ц.И., Кацитадзе А.Г., Цискаришвили Н.В., Мгебришвили Э.Дж., Цискаришвили Н.И.
Тбилисский государственный медицинский университет, департамент дерамтовенерологии, Грузия
Изменения, происходящие в структуре населения за по-
следнее десятилетие, значительно увеличили число женщин 
в перименопаузном периоде. Проявление климактериче-
ского синдрома отличается полиморфностью - от единич-
ных симптомов до полисимптомности. Биоритмологиче-
ской особенностью климактерического синдрома является 
клинически выраженная дезадаптация физиологических 
функций женского организма в условиях повышенной ак-
